The objective of the present study is to examine the socio-economic determinants of alcohol consumption among adult males in Malaysia. A nationally representative data consisting of 13,756 respondents are used. A logistic regression model is applied to examine the factors affecting the likelihood of consuming alcohol. The results show that younger individuals, higher income earners, ethnic Chinese, the well-educated, urban dwellers, private sector employees, the self-employed and smokers are associated with a higher likelihood of consuming alcohol. Studies of this topic appear to have important implications for policy and practice.
Introduction
In today's rapidly industrializing society, use of alcohol in male population has become a serious public health concern (Mohapatra et al., 2010) . Cardiovascular diseases, stroke, road traffic accidents, child abuse and suicides, for instance, are among the common consequences of alcohol drinking among males (Baliunas et al., 2010; Parry, Patra, & Rehm, 2011; World Health Organization, 2011) . Each year, alcohol is responsible for approximately 2.5 million mortalities, of which the majority are males (World Health Organization, 2011) . To one's knowledge, the latest research shows that even light alcohol drinking can significantly increase the risk of cancer-induced death (Bagnardi et al., 2013) .
Notwithstanding the stage of economic development, alcohol consumption, especially among male alcoholics, brings about numerous undesirable problems in Malaysia (Institute for Public Health, 2008) .
First, the productivity of labour is adversely affected by alcohol. Evidence reveals that the likelihoods of being absent from work are about 16 times higher among alcohol drinkers than non-alcohol drinkers (Tan, Yen, & Nayga, 2009a) . Second, at least 3 out of every 10 serious road accidents are induced by alcohol consumption (Tan et al., 2009a; World Health Organization, 2004) . Third, alcohol abuse is noted as one of the causes of poverty (World Health Organization, 2004) . There are facts suggesting that a rural worker is likely to spend all his monthly income [Malaysian Ringgit (RM) 300] just on alcohol. Lastly, domestic violence is often found to be more prevalent among alcohol drinkers than non-drinkers (Tan et al., 2009a) .
There is a growing study that investigates the factors affecting alcohol consumption in well-developed countries (Craigs et al., 2011; Dias, Oliveira, & Lopes, 2011; Manrique & Jensen, 2004; Marques-Vidal & Dias, 2005; Parker, Weaver, & Calhoun, 1995; Redonnet et al., 2012; Yuan & Yen, 2012) . Surprisingly, however, only little attention has been devoted to this issue in Malaysia. The existing literature indicates that there are only two studies that address this issue in Malaysia (Tan, Yen, & Nayga, 2009a , 2009b . These studies, however, omit the effect of smoking on alcohol consumption. As smoking and alcohol consumption are complements (Cawley & Ruhm, 2012) , studies that exclude smoking variable from their analysis may seem incomprehensive. Apart from that, analyses of Tan et al. (2009a Tan et al. ( , 2009b are done by using household expenditure data, which only has the information on household head's socioeconomic profiles and the aggregate amount of alcohol products purchased by the household. Individual's alcohol drinking behaviour is, therefore, not well identified.
In efforts to fill the research gaps identified, the objective of the present study is to examine the factors affecting the decisions of people to consume alcohol with a focus on male population, the at-risk group. Briefly, the present study attempts to contribute to the existing literature in three ways. First, in addition to socio-economic variables, smoking is included for analysis. Second, a nationally representative health survey data consisting of a large sample size and detailed information on individual's socioeconomic and lifestyle profiles are used. Third, the findings can provide government with the baseline information on which socio-economic status of males should be given particular attention when formulating anti-alcohol policies.
Methods

Data
The present study uses data from the Third National Health and Morbidity Survey (NHMS III). It was a cross-sectional population-based survey conducted by the Ministry of Health Malaysia over the period April 2006 to January 2007. The survey covered the urban and rural areas in all the states of Malaysia. Following the sampling frame designed by the Department of Statistics, Malaysia, a two-stage stratified sampling approach proportionate to the size of population in Malaysia was used to collect the data. The first-stage sampling unit was based on geographically contiguous areas of the country [Enumeration Blocks (EBs)]. The second stage sampling unit was based on the Living Quarters (LQs) in each EB, and all the individuals who resided in the selected LQ were surveyed. In particular, each EB consisted of 80-120 LQs with a population of about 600. The EBs were based on the population of gazetted and built-up areas [i.e., urban (≥10,000 populations) and rural (<10,000 populations)].
The inclusion criteria of the survey were: (1) all adults aged 18 years and above, (2) all ethnic groups and (3) Malaysian citizens. The exclusion criteria were: (1) mental illness and very ill subjects, (2) pregnant women and (3) institutionalized individuals. The sample size was calculated based on three criteria: (1) 10 per cent prevalence rate of NCDs in Malaysia as reported in the Second National Health and Morbidity Survey (NHMS II); (2) the overall response rate of NHMS II; and (3) a margin of error of 1.2 and design effect of 2. More detailed information on the calculation had been published elsewhere (Institute for Public Health, 2008) . The calculated target sample size was 34,539 respondents, and the overall response rate was about 99.30 per cent (34,305 respondents). The piloted bi-lingual (Bahasa Malaysia and English) questionnaires were used by the trained health professionals to interview face to face, the respondents. During the interview, the respondents were asked to report their socio-economic and lifestyle profiles. Ethical clearance and approval for this study was obtained from the Medical Research Ethics Committee of Ministry of Health Malaysia (Project code: P42-251-170000-00500(00500099); Sub-code project: 42005000990001).
Variables
The outcome variable of the present study, alcohol consumption, is formatted as a categorical variable, indicating whether or not the respondent consumed alcohol for the past 30 days prior to the survey or reported to be drinking at the time of the survey (Institute for Public Health, 2008). Since alcohol drinking-even in a low amount-can result in serious health problems (Bagnardi et al., 2013) , the present study considers all types of alcohol drinking habits in the analysis regardless of the frequency of alcohol consumption.
Any explanatory variable that is found to be significant in previous studies by Sharpe, Abdel-Ghany and Kim (2001) (2012) is included for analysis. In sum, the following variables are hypothesized to possess significant impacts on alcohol consumption: (1) age, (2) income, (3) ethnicity, (4) education, (5) marital status, (6) residential area, (7) job characteristics and (8) smoking.
Age (in years) and monthly individual income (in RM) are formatted as continuous variables to allow for linear relationships. Ethnicity is categorized into three groups: Malay, Chinese and Indian/Others. Levels of education are divided into three categories: primary (≤ 6 years of schooling), secondary (7-11 years of schooling) and tertiary (≥12 years of schooling). Marital status is grouped into three groups: married, widowed/divorced and single. Residential area is categorized into two categories: urban (gazetted areas ≥ 10,000 populations) and rural (gazetted areas < 10,000 populations). Job characteristics consist of five categories: civil servant, private sector employee, self-employed, college student and unemployed (including retiree). Smoking is collapsed to smoker (respondent who smoked at least one day in the past 30 days preceding the survey or reported to be smoking at the time of the survey) and non-smoker.
Statistical Analyses
The present study uses a logistic regression model to analyze the factors affecting the odds of consuming alcohol among the respondents. Likelihood ratio (LR) and Hosmer-Lemeshow (HL) tests are conducted to examine the goodness-of-fit of the current model. All the explanatory variables are tested for multicollinearity problems using variance inflation factor (VIF) test (see Appendix 1). The level of significance of all the tests is based on a p-value of less than 5 per cent (two-sided). After removing the female respondents from the sample, only 13,756 respondents are used for the analyses. The statistical analyses are performed using Stata statistical software (StataCorp, 2005) .
Results
Characteristics of the Survey Respondents
The characteristics of the survey respondents are presented in Table 1 . The present study uses mean and standard deviation to describe the continuous variables (i.e., age and income) and frequency and percentages to describe the categorical variables (i.e., ethnicity, education, marital status, residential area, job characteristics and smoking). 
Effects of Explanatory Variables
The results of the logistic regression analysis of alcohol consumption among adult males are demonstrated in Table 2 . Before interpreting the specific results, the goodness-of-fit of the current model is discussed. The p-value of LR χ 2 of 1601.150 is less than 0.001, thus, the null hypothesis of LR test that the current model is not fit is rejected. Furthermore, the HL χ 2 of 6.370 has a p-value of 0.6063; hence, the null hypothesis of HL test that the current model is fit is not rejected. Additionally, about 93.10 per cent of the proportions are predicted correctly by the current model. Taken as a whole, it can be concluded that the current model is very good fit. 
Discussion
The results of the present study confirm the prior hypotheses that socio-economic factors and characteristic of smoking have significant effects on alcohol consumption. Specifically, there exist positive relationships between the likelihood of consuming alcohol and younger individuals, higher income earners, ethnic Chinese, the well-educated, urban dwellers, private sector employees, the self-employed and smokers. The finding on age lends support to that of Yen and Jensen (1996) , who examined the factors affecting alcohol consumption among adults in United States, and found that older individuals are less likely to consume alcohol than younger individuals. This result can be rationalized by the notion that older individuals tend to face a higher risk of illnesses than younger individuals, and consequently are more devoted to avoid unhealthy behaviours (Grossman, 1972) . Nevertheless, it may be also due to the fact that alcohol can improve mood (Dufour, Archer, & Gordis, 1992) . Since older individuals are likely to live a less stressful lifestyle than younger individuals, they are less inclined to indulge in alcohol drinking (Brady & Sonne, 1999; Dufour et al., 1992) . It seems, therefore, that anti-alcohol programmes directed primarily at young adult males may help reduce the prevalence of alcohol consumption in Malaysia. Using the social media which are frequently accessed by youngsters, such as Facebook, Twitter and Yahoo, to advertise the facts about the disadvantages of drinking may yield promising outcomes.
Consistent with the findings of Yen (1994) drawing from the Nationwide Food Consumption Survey sample of United States and Parker et al. (1995) using the National Household Survey on Drug Abuse data, higher income individuals are more likely to consume alcohol compared to lower income individuals. Budget constraint may be the contributing factor for this outcome. Since alcohol is heavily taxed in Malaysia, lower income earners are less capable of purchasing it compared to higher income earners. As pointed out by Cawley and Ruhm (2012) , the higher the individuals' income, the greater the amount of alcohol that individuals are likely to consume. An important implication of this finding is that high degree of price hike may not be necessary to bring out significant reductions in consumption of alcohol because the price of alcohol seems to have only little effects on high-income drinkers. A tough government intervention should, therefore, be aimed at reducing the availability of alcohol products in the market rather than relying too much on tax. However, such effort should be undertaken carefully as it may raise the incentive for piracy and the illegal sale of alcohol.
The present study corroborates the findings of Tan et al. (2009a Tan et al. ( , 2009b , and claims that cultural and religious differences between ethnic groups may possess impacts on alcohol consumption. Since Malays (Muslims) in Malaysia are prohibited from alcohol consumption based on their religious grounds, Malays are unlikely to indulge in alcohol drinking. Conversely, however, as a consequence of the common presence of alcohol in the traditional festivals and celebrations of the Chinese such as New Year festival and wedding ceremonies, Chinese tend to have a high likelihood of adopting alcohol drinking habits. Besides, alcohol is also often used by Chinese as a way to maintain good relationships with people (Cochrane et al., 2003) . As such, intervention measures paying special attention to reducing alcohol consumption among Chinese males can ensure effective outcomes. Policy makers should utilize various types of Chinese-language-based mass media such as newspapers, television programmes and radio channels, as well as health professionals from Chinese ethnic background to highlight the harmful effects of alcohol.
The finding on education is in agreement with those of Marques-Vidal and Dias (2005) using a national health survey of Portugal, and Jonas (2000) drawing from an Australian sample that higher educated individuals are more likely to consume alcohol than lower educated individuals. As emphasized by Huerta and Borgonovi (2010) , there are three factors to explain the positive relationship between alcohol consumption and education. First, well-educated individuals are likely to experience fewer financial constraints than their less-educated counterparts. Second, the working environments among well-educated individuals often accept alcohol drinking as a part of social activity. Third, well-educated individuals tend to have a high sense of self-control, causing them to consume alcohol frequently. Consistent with Yen (1994) and Nayga and Capps (1994) , the present study finds spatial differences in alcohol consumption. In particular, Yen (1994) and Nayga and Capps (1994) use a nationwide dataset of United States and find that rural households are less likely to consume alcohol and also consume less compared to urban households. A lack of availability of alcohol and a greater financial constraint may cause rural dwellers to have a lower preference for alcohol consumption than urban dwellers. However, this finding may have to be tested more rigorously in the future as it might be useful to gather data on the amount of alcohol supplied in rural and urban areas. Intervention strategies are, therefore, suggested to focus on reducing the prevalence of alcohol consumption in urban areas. It is worthwhile to advocate limiting the sales of alcohol in urban areas by introducing tougher rules and regulations.
Interestingly, private sector employees and the self-employed are found to have a higher likelihood of consuming alcohol than the unemployed. This finding is somewhat similar to those of Parker et al. (1995) and Pan, Fang and Malaga (2006) . A plausible rationale of this outcome is that alcohol drinking is a common activity at social functions of the employees, thus employed individuals, being influenced by their working peers, are likely to adopt alcohol drinking habits (Huerta & Borgonovi, 2010 ). An important implication of this finding is that government should put more efforts into introducing health promotion programmes in workplaces with the aim of increasing health awareness among employed individuals.
The findings of the present study suggest that smokers are more likely to consume alcohol than nonsmokers, which lend support to the popular belief that smoking is a complement to consumption of alcohol (Cawley & Ruhm, 2012) . Similarly, based on the Canadian and Albania data, Abdel-Ghany and Silver (1998) and Burazeri and Kark (2010) , respectively, find that smoking is positively associated with alcohol consumption. This may be simply because smokers are irrational and less concerned about their own health than non-smokers, and thus are more devoted to engage in an unhealthy lifestyle. It appears, therefore, that as a measure towards reducing the prevalence of alcohol consumption, successful policies should not neglect the efforts put into discouraging adult males from smoking. Nationwide anti-smoking programmes should be introduced in tandem with anti-alcohol programmes if the goal of lowering the rate of alcohol drinkers is to be achieved.
Two limitations are noted because of the limited availability of the secondary data. First, several potential determinants of alcohol consumption, such as presence of children in a family, household size and being diagnosed with medical conditions could not be used for analysis. Second, the respondents are unable to be grouped into 'current drinker', 'ever drinker' and 'ex-drinker' for a more detailed investigation. Despite these limitations, the present study provides the first in-depth analysis of the factors affecting alcohol consumption in Malaysia, which serves the interests of researchers and policy makers.
Conclusion
Using a nationally representative data and an appropriate statistical model, the present study has shed new light on the determining factors of alcohol consumption. It is found that age, income, ethnicity, education, residential area, job characteristics and smoking can significantly affect the individual's decision to consume alcohol. It is important to have a better knowledge of which groups of people (adult males) consume or do not consume alcohol, if the objective of reducing alcohol-induced health and social problems is to be met. Understanding the reasons that bring about alcohol consumption can assist policy makers in developing a better intervention measure. (Studenmund, 2006) .
